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Tl - Image reading apparatus e.g. film scanner, adjusts image picked up by camera, based 
on calculated compensation data and detected focusing position between light source 
and slide film 
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AB . JF2000216962 NOVELTY - Light reflected from slide film ^) irradiated by light source 
(10) is received by a CCD camera ?0c) via projection lens (20b) of AF block (21). 
Relative focusing position between light source and slide film is adjusted along optical 
axis of block. Image data from camera is adjusted based on the calculated compensation 
data for adjusting non-uniformity between image data, and detected focusing position. 

- DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for program prod 

- USE - E.g. film scanner. 

- ADVANTAGE - Improves quality of read image, by adjusting image data using suitable 
compensation data, reliably. 

- DESCRIPTION OF DRAWING(S) - The figure shows block diagram of film scanner. 

- Slide film 5 

- Light source 1 0 

- Projection lens 20b 

- CCD camera20c 

- Block 21 

- (Dwg.5/11) 
OPD - 1999-01-20 
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PA - NIKON CORP 

Tl - IMAGE READER AND STORAGE MEDIUM STORING CONTROL PROCEDURE WITH 
RESPECT TO THE READER 

AB " PROBLEM TO BE SOLVED: To correct uneven output of an image pickup device that is 
caused by the uneven illumination by calculating the correction data for plural uneven 
image data, based on these data which are outputted from an image pickup means at a 
position near its focal point. 

SOLUTION: A CPOO controls an illumination drive circuit33 and turns on an LED 
block included in an illumination parti 0 to emit the red. green, blue and infrared beams in 
sisquence. The CPU30 also drives an image processing circuit 34 to calculate the image 
data for every pixel of the output of a CCD line sensor 20t and acquires unevenness 
correction data to store them in a memory32 with the position and an AF point of an AF 
block 21 used as the addresses respectively. Then an AF motor26 is driven via an AF 
motor drive circuit 35 to move to the next AF point by a command of the CPLBO. The 
same operation is repeated if the above AF point is included in an AF point setting range. 
If the AF point exceeds the above setting range, this processing is finished. Then the 
unevenness correction data on the red. green, blue and infrared beams are stored in the 
memory 32 over the scanning lines which are set at plural AF points. 

I - H04N1/19 ;H04N1/04 ;H04N5/253 ;H04N9/1 1 
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9. 

[fg^ii 2 ] If ^ 1 ^<mi^t^mw.zii\.^x . 
mi^^^.^^n.^mm-th c t c j; •? > mtaim^a 
mf^m^^^b. mimmmcifmmmb<r> 

^mzmmErr- 9-^m%^^h fm^m b . 
CI b ^mm.b-thm^ms^m.. 

w LT Mfa^fiiEx-:? ^ms.-th Z b i^b-Timm 
s. 

[ if 5 ] l»«iR 1 iE*2<7)liffiSm^Mlci5V , 

[19*^6 } !m^mm-?>fm^wtb , 
mimm<^m^i:t^^^m6.wi>zmm.-rii^^^^ 



^b. 

mssmsi^wkv^mi^m^'^b. t^ssmm^fmi/ 
misc^b(nfsi(r>. mfs^^^m<Dm&-^mzin'rh 

t:mtx\.^hmmtB^mizictrhmmm}i^iim-h 
Mim^mzt5\,^z . 

mmm^^w^^zj:'omim^(7)mm-/}miiim^mz 
^^•nwssitQmp'j:iiLmi'^m.mb Lrmta-n-^ 
m^mta^mb. 

miET'-^mn^mb . 

Rx/m&^mye^^b J mmm^m.v:mmmb co 
ia<o. mmm^m<r)9emfii(izm?>ism}^j:iasL 
t:s.\'^izm^^mi<7)m^&mz^L. loiesvMrs 

mmm^ma. m&m^i,zm^j:i>m!.<r)mMULmzn 
M$rHi=*-r ^ b ^'mLb-f&mmixsis^mzm-h 

[000 1] 

-I. iifai3?K^^i>ii®stix^s i,zm-^wi w^m S: ie 
it^-sieitisf^tcw-t^. mz, ^%mi, ccDy^ 

w!3.^Wiznthmm^m^^>mh%m!0mzm- 

[0002] 



!(3) 000-2 16962 ( P 2 0 0 0 - 2 1 4I4S 



[0003) 7 ^ ^^rM^KBtSS 
[00041 112 <3D:?^r<;0M«SPX^aJ±, JISS5-Jf 

a<4. t&^{c:ii;c4.ixTt->-&CCD7'f >'-fe>"<f^:i: 

®#.T-:?ra{C;feUS^^— ttSr^L. ®®<:oftv^® 
[0006] 

[0007] :^^B^<7)Smii, M5aSi:fil®^^fc<7)®if 

iD^itt^h-^x . mmu^^yizmm-^wdmi^coiiiti 

[0008] 

:ieasS«:^t1SR<^)®®T-:J'Srii5:^|-r«.Sfil^gfc , 



g^gcoaj:»3-r-s>Huiei^o®®-f-^(css, mris 

SS<7)aifex- fScO A 7 5r ffilE-r -1. 7ttf>OMIET - ^ 
o* V>T , frmtfc"?)® M-T - c lE-r h niL^^ t. r 

[0009] nr^ 2 iei8«?)B^siS!i5j^st4 m^m i 

iB®o®#,s!ixiistc*3v^T, Hiria<i'^r*^aj#SrSij^ 
-r & ci fc t i 0 . mmm^f^x/mii^iSim^^ t . 

v^T, S{8#©*iai:^3-r4®fllx-^<o«->!rtc«-:fv^ 

[0010] m^m3%im<DmiSimi^m±. tnri<mi 
smc^mm.mstMkm.izi5\,^x . mmmo^^^^c^)^ 

SIS:¥g»4 - lulB^ISiOfeBStJJ-^*^ izm LXmsi^m 

B®$EJDais<i, mim2im(r)mm^mmzti\,^ 

X. Mi-^^'^MmtWiV^^^mm^iiLm.izMm-rh 

iE7'-:f'mm^Bimz^-r^ z t ^msit . 
[0011] ^k^simcrm^wsMM, ts^m 1 
s5M<^mmmmmzii\ ^x , mEf- ^ r ^kspi eitsi 

fsfcf s. m(memii,<miSimmm\,zii-thwm 

iw-mi3-h<r>^imf.<omm^zx'o^tft\^. w^<Dmmoi 

#^st, m^<mwiim.im^m^zi^m-th}^m.ift^ 

^■Th^jm'ss^fs.t trmtx^-^^mmfiimmzM 
■ti,mm^mi:iim-ri^tmi^mzi6\^x . mm^m 
li. ^m^^^izj: om^comm^mm^mzmiSi-rh 

•rsiiSi:<?)®mx-^cs#, «3ao®m-r-^'fa<7)A 
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hmE^mtTf) hzt srif® t-rs . 

[0012] m^^7^cr,migmEiMmzm-hm^ 

(r>m&^mzii\^x. wsk^wf^-y)^hwscf-9<n 
mmmt. 'E^^\z'^-^£h^<nm&smznmth^ 

[0013] m$.-^z^<rm^m}^m.\z-m-hm'^ 
mznthwmm^wet^hwmi»si^zii\^x . we 

[0014] (f^ffl ) mtm 1 teijoiitfeisaixi^gt J: 

m<^mm^w^mswizmmL. si 

^mzmm-timm^&.m.^'^mMb Lxmta l. 
i'r^mm^m(^iii:b-ti>mLcr>mm^-:^^zm^, m: 

[0 0 15] L7t**-pT. It^illieKO^BJCj;*!. 
•fl:t::**fi5LT. fmJ^'7izm@ti>mm^St<r>iii:f3-ri> 

isisoB^T - ^' lao 7 ipmiEt tL s . ft*« 2 te© 
izt5\>^x. mm^m'. MAmta^^immi-i^itiz 

m^izm^j:i>mL<m^&.mz^L. m^izm^&m 

<7)# ^ tcSoa , ?SjEt- SmM-^mizWE-T- ^ 
[0016] L/cA^oT, if^2ie«j<o%BBtcJ;it 

izt5ifhniiim:mL<^m&^mzti\, ^x . «ix - 



mzMmtx, miE7'-s'mi^&t,ztm^ixi>. is* 

^ izm L-CffilEx-^ S'SS:-*- . 

[0017] m^m4sdM<^mm.miM^mzxtni. in 
^2Mdm<7>mmmmmtzti\,^x , wEv'-^niR^ 
'k^m.sbMtii^^m^is.mzMfii-rtmE'f 

®ms?Bx^stcj:Wf. n^ismcr>m^.mtmmz 
[0018] mmne^i.z^-t^^BMi.zxrji. n 

[0019) is^sizxtm, Mktmizti^ mmi 

izms^^miBmmmzm-hmm^mt: leirr 4.12 

tf. ft*iS6iett<?)H«SEffiiisicm-s®Jffli*)ii5:ie 

«l5-r.|.«iE7-'-^ 5r*^t&^.2.?iiEx- :5'f§*ft#|lR 

[00201 mtmiizxtm, mmiui. sS^M2 

iz=m-ti>mmm!i^m.(>znt ■& leisi-^ie 

if. n^7i.zis3SL-t&mmmiimizm-hmm^m. 
[00211 m^msizjitui, s^m^tz^t. 5S^4 
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[00221 

[ 0 0 2 3 ] ^ri>. aTiz^mt?>mm(mm.ii, ^ 
m^commizisMthn^m i m/sm^2izEM-r^ 
^mzi[tm-ri>. s^:. mFn^<7)^i>ztmti>m^ 
m3*f*^^s^8<^mz-yuxii. !HT<7)mmizi3\.'i 
T, ^mtmzMm-r^mit:w^?>mzms-ti>. 

[ 0 0 2 4 ] S 1 lZ7jk-ti 0 t,z. y ^/i-J^x^^i- 1 0 
Oti, *;^h3>-h'i— :J'2 0 0^c^$^^TV■>S. * 
y.ha ^ti-^- 2 0 0<i. ^-^ 2 1 0 i: ^— ;K- H 
220i:SS^L^^^■7•'^^^i:'$■filiTV^•l.. ^:-:5'2 
1 Oti, ;^;^h3>-tf JL-:^'2 0 0co^&^^c:<^:OaS^^■ 
■r^.. ^-5'2 10li. CRT^a-r^>',rU'f*>/t> 

[00 25] SUCfcviT. :^y^ -r/PASJi. m. 

m9mmf6izmm^tt?>. x^^si^weu. 7-</u 

A;^=^-fr-M OOtfO^nSSl a5::n-UT. y-oUM.Xi^ 

0 0(;JfLT«Bia^(=Jgfig$iiTv%s. 
7 •< /^A^^^-:^ 10 0 iOffif!^{±. Hu>'^•^-/^ ikor^ 

iai(=jF-f7^;UA;:?.df^-i-l OOOI-lBIi®0TJ) 
i>. t^c. SSti. @l{c*-r7-</l'/.;<.4f-\-M 00 

<DU-u«mMX'i>i>. tf^^ ia4J±. 31^:^7^ 

[00 261 122, 03. m4lZ7r:-rJ:ol>z. y 

SfxTV^S. mUl.fziio{,z. Xy-( F 

y t '1^A5 S:«ft}^-rSlE^»jfSI?«6 zr^BS-r •S^Ogp 
1 aS:flS;cTV^S. lKmf$aP«6*««m-&7 -f 
/ISSi: LTIi, HulBL;''.:;^.7'f H7 •<;UA5 t . 3 5m 
m;^ h U -y r 7 -< /UA i: . h y -y i^'lc^ -{ iV-Jxij^m. 

[ 0 0 2 7 ] , JilTcOittHJCzfeviT , > 70 -7 ^' 

Bfl{=*}V^r. ^;*;KT-f (?3=-^2 9, E5#.^) tJi. 
fiSBflSPl Oz-flSfiE-rSLEDro y:? 1 Oa, a>x>- 
■9-UVXl Ob, 3tS5Sm5 7-l 0c^'5rif2:lR»5 

*>om;?»tJR'?si5205-«jat-r^.3esss3Si47-20 

a, JSl^U>X2 0b, CCD7-f >'-t>^20c, A 



fi-i^-^a:*^. ^;e?'t:-T-f 2 i24(::^-r3* 
(7)>&M hVN'-2 2T-3a#$ixTV^«.. t/^, 
2 9<i- ;^=ir-^>^:-:?2 3 (dl^, ;7,7^.y t•>-:7'^- 
^•) S.l/''J-K:7^v''24(CJ:-5T^$il-5 (ll2SLf 
S5#SS) . 

[0 0 28] iti. :L<rmmSizio\^x . af tit. :t 

(C, M^!$gOT60±iai(zBaBggci 0*>"iES$ii. il 
m^*SP«6^OT^I!l{ci5!5Xg?2 0*^iEa*i^T^^S. ^. 
BJgP 1 0 i: 2 0 limm. 2 0 d tCl i -5T-«cft$ 
ix, 02t^-r;^dr^>:t-^2 3lCi:oTSiJ^:^rfil 
(02fca3iO^B3A#aS) IC— CK^Si 

[002 91 BgBflSJi 0«. LEDT'O y:?' 1 0afc3 
Vx>"+fU>-Xl 0 b b^mSt&^y- 1 0 c t.BSH^'^ 
-XI 0d^ri:'*><5filfigSfLTV^^. reH^gp 1 0 cogfi^ 
fc^rS^BB^-;^! 0 d{±. HuieLEDT'n-y^' 1 Oa 
i:B!ne3VTyiM->'Xl 0 bi:B'rie3tKS:MS7-l 
Oc^b'z:1i^mt&. LEOro-y^ 1 OaJi, 

(R) Sr^3ti-.2.R-LEDt, Jf^fe (G) i^^-th 
G-LEDfc. fife (B) S-^-r«.B-LEDt. # 
?t-3fe ( I R) S:^-*-!. I R-LEDt*>/i>m$ilT 

c^^. clixji, fi*^3(cfei6t--i.%BBi3«js-r.i>. 

[00301 iiSS, LEDT'Oy^ 1 OaJi, miR- 
LEDtG-LEDfcB-LEDtl R- LED 

^m^it. miR (ar^fe) . g (jjtfe) , b (« 

1^>'X1 Obli, LEDyo y;? 1 0a*»(^<?53t$: 

is^^tcSE^-rs. ?^>{c, 3^s:}^*7-i ocja, 3 

[003 1 ] jm^i^^y-lO clzX-^X Km^ixt: 
■/tli. h'7-f;UA55:STSL. SEJXgP20CcAW 

^tli, iSffigS2 0(i, 3fcKS^S7-2 0 atai^U 
>X 2 0 b t C C D 7 i'-t >'1f 2 0 c ^- 1'*- t>aBSt$ 
iXi.. AF7'D-y^2 1{4, ^-hy^—Zj^Zi^-^yk 
S^U>'X2 0b^:t'?r|gi8LTV>5. S3^l^>X2 0 
b{i. K7-f;PA5<7)®^rCCD7-^>'-fe>'-9- 

2 0cioifr^{cifs«-r4. 

[0032] mreeU/wJidtC, ^^d-C-r-f 2 9Ji33t:<7) 
;<f'f K>'N'-2 ITjeft^ilTt^S (ia4#!^) . -5-L 
T, .><:;!77'+:7^-f 2 9(i:, x^if-v >'^:-;5' 2 SSZ/'J- 
H;t^i/2 4{CJ:^T, 5^EPA:S-fSl (lij^:^-!^]) (CgB»j 
^i>(,Z^ 04C^f idtC. AFro.yi?2 1 
{i^ 7"Q y l^tCX 5 -f K'STSElcBt *) hixX ^ ^ 
h. AF7"o-y7 2Hi. AF^:—:^' 2 65.1/^1;- 
i-MHSHir-r) izXO. ^EPB:S-(SI (3K»S!^5 7-1 
Oc, 2 0 alSl03Kfa^rr*i) {::|gll)Sir&. CCD 7^ 
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[0033] ZZX\ AF7'o.y:?2 1*«, p«^&;K-r-f 

mm<r>^\^>x 2 0 b (t-s5tw*isi<5offiS{±; is 
-ftrs. ^<7)fc:if>. x'^^Yy A)\'M.5<r>y oVMs^m 

ffitCCD5^>'-fei^2 0ciai^gB5l{±. X9-f h'7 

>'X20b^mi*-3tAFrn-/^'2 Ki. CCD9-fi^ 
-b>'-9-2 0ci:;^7-f K7^;UA5£^7 -fyUAflJlJMia 

[0034] ^r*5. LEDro.y:?10a2aW^CCD7 

y-fev-f 2 0c(i. ±S^7i:'N-:t>;2. (H^-fr-r) 

07:r— *xf^i:±^jE:triBi«oi >';^^-r>'tU 

[ 0 0 3 5 ] ^rii, w^i.tzmm<mm\i. mmm<n 
mztdM tJti^ 2 >f r<oB«gaxsia ( 7 -< ^i-ah 

ti. S*a^(=ll— TJbs. •r=a:i3*>, |g2«0^>fr<0ffl 

^ (BgBJSS lot 881X3520) €r»*--rtOTj>«>. ^ 
X. X=7-i K7-f /PASSTtb^^-rtOTS)?.. -!-LT, 

[0036]I25(±, 02 *»fe04 tC^-^^BB<0— H 

iiJii'r^ 29 tm,'^<r>XxD-,^ (CPU30. ■< 
-7i'f;?.3 1. 3 2^ri;') i:tc::^!I$ixS. 

•jjHcts. m-n^^ni-xx-^h. 

[00 37] H^-fSi^K:. 7^/bA>t=Sf^-^l 0 0 
<^CPU30Ji. ;^;?.hai'tjL-:f 2 00t•<>'^'- 



7i>f;^3 l^^JiLTgg£$i^T^^^. if.:. CPUS 
0«, ROMi:RAMt$:*T^>^ U3 2tcS^$ix 
TV'S. liiieROMli. CPU3 0 5:i&frrS»Jtairo 
i?'7i.?r1SSW'l.. BtrieRAMIi, CPU*^«-ac7)5!ig| 

[0038]CPU30{i, mrrrt-i, J; raBgiES!) 
llIffi3 3t«gE$^lTV^^. CPU30<i. H§Bj|gift[3i 
K33tz*JL-C. ;<j!?!Kx-f 2 9C*>ft2.?SaBBSSl 0 

(LEDm-y^ioa) (TimsA iy'^^^ihi^fi^ 

[0039] CPU30{i. aS^-fSiatC, 

IlIK3 4i:«i^*ixTV-l.. CPU3 0(i:, ;^7-f K7 

MIE50SiIIISS3 4{i. ;<;<r^C'r'f 2 9f*3<7)CCD7'<>- 
-lr>^20c*><bal:^3^i^■5BmT-:?'$:SiS:UT, A 
7l«iET-^'*IX^-rs. CPU3 0Ji. lX»L7tA7 
niEf—^i^^t'J 3 2c7)RAMlCtSi&W-2>. 
[0040] iLTt, CPU30{i, M4SJ!!MISI8S34tC 

RAMfc:1SttS#utMieA7«iE-f-:?S-fflV^T, CC 
D 7 V^f 2 0 c ^ ai:*J $ fLS M^x - rJ' ?r ME 
-rSJ:dt:*i<^4.. a4£J!raiHlB3 4Ji, CPU3 0 
<0*&<frt::a-:Jv^T, |friERAM**4,iS;^iai3it3tA7ffl 

[0041] CPU3 0{±. m^-fiXofZ^ AF^- 
^l!lftlHIK3 5^:^S^^.TV^S. CPU 3 014. AF 

^—:}'mmmm3 sizmlx. afiw^o:?-^ 5>-x^: 

ifS-J&^-tS. >X?d^-r-( 2 9(^cDAF^:-:?2 6{±, 
A F ^- mb\3im 3 5 t^fg^{CS-:f V . V- H ^^i^ 
2 7S-(HlK$-a:i>. AFSftm±, D — H^-£/2 7<0[sl<S 
tliO, 3KK^S7-2 0ai:CCD5^>'-feyr2 
0 c IScoiEJiSrPSS-r -S C: i: t:: ± *)^htih . 
[00421 CPU30{±, ^-thXoliZ^ j^^-^V 
^-^'IH»lHl?&3 6 t«i^$i^■CV^i,. CPU3 0(±, 
X^^y^-:^Sm'^^3 6lzMtX, HS^-T'S.p^EPA 

<o:*-|«o Oij^^risj) tc;^^-v>'^-^'2 3S-Ki!rr«> 
EJt^(c«-:Jv->T, Mie5^EPAOSrr6j{c^;<?^CT ^ 29 
[ 0 0 4 3 ] ljLhtcittB^Lfv:EI2 *-^05<?5m)S:tri3Vv 

fs««iciesrr2.BiB8#et4, siBjgpi oizfiio 
■rs. is^i(cieffi^i.ffi^fe*S{4. CCD7 
'iy-b:y^2 0ci,znm-ti>, ttz. fS^i izMim- 

?>i&mt/^mt. ^uyx2 0hi,znio-ri>. ttz, 

8& 3 5 h A F^-i' 3 5 1 U - K 2 7 tCitlZrr . 

a^fe. is^icisa-rs-&^ij^«ai*e{4. Apyo 



